We present an analysis of the measurements of mid-eclipse times of V839 Oph, collected from literature sources. Our analysis indicates a period increase of 3.2 × 10 −7 day/yr. This period increase of V839 Oph can be interpreted in terms of mass transfer of rate 1.76 × 10 −7 M /yr, from the less to the more massive component. The O − C diagram shows a damping sine wave covering two different complete cycles of 36.73 yr and 19.93 yr with amplitudes approximately equal to 0.0080 and 0.0043 day, respectively. The third cycle has to be expected to cover about 13.5 years with lower amplitude than those of the former two cycles. These unequal duration cycles show a non periodicity which may be explained as resulting from either the presence of a tertiary component to the system or cyclic magnetic activity variations due to star spots. For the later mechanism, the obtained characteristics are consistent when applying Applegate (1992) mechanism.
) Hipp = 3.08] is a low temperature contact binary star system that has been discovered as a variable star by Rigollet (1947) who has given one minimum time out of 131 visual estimates. The system has been observed photoelectrically in 1958 and 1959 by Binnendijk (1960 who presented the first photoelectric yellow and blue light curves. He has recorded one secondary and two primary minima. About two years later, in 1961, Wilson & O'Toole (1965) have observed another photoelectric secondary minimum. Later on, light curves have been observed in 1982 -1983 by Lafta and Grainger (1985 with the 74-inch telescope of the Kottamia Observatory station of the Helwan Observatory, Egypt. Other photoelectric light curves have been obtained by Niarchos (1989) , Akalin & Derman (1997) and Pazhouhesh & Adalati (2002) . Besides, many observations of minima have been collected and listed in Tables 6 and 7 of the Appendix.
The first radial velocity observations of the system have been obtained by Rucinski and Lu (1999) . They have determined a spectral type of F7V and obtained the spectroscopic mass ratio q sp = 0.305, which substantially differs from Akalin and Derman's (1997) photoelectric mass ratio of q ph = 0.40. Pashouhesh and Edalati (2002) have observed the system photoelectrically in the B and V bands and obtained two light curves. They have used their photoelectric observations together with the spectroscopic observations by Rucinski and Lu (1999) , to determine the geometric and physical elements of the system via Wilson's (2001) program. They have confirmed Rucinski and Lu's (1999) mass ratio with M 1 = 1.64 M and M 2 = 0.5 M . Al-Naimiy et al. (1989) have developed a method of Fourier analysis of the light changes in the frequency-domain. They have obtained geometrical and physical elements of several eclipsing binaries and have calculated a theoretical mass ratio q th = 0.68 with M 1 = 1.19 M and M 2 = 0.81 M . They have reported that their method is suitable for analysis of detached and most of semidetached systems, while for contact binaries and β-Lyrae-type stars it has some difficulties. Akalin and Derman (1997) have used AlNaimiy et al.'s (1989) theoretical inaccurate mass ratio and obtained a high rate of mass transfer which is more than three times our deduced value and that given by Senavci et al.'s (2006) . Binnendijk (1970) has classified the W UMa systems into two categories, A-type and W-type, according to the spectral type groups A9-F8 and F7-M5, respectively. It is obvious that there is no certain limit between the two subgroups. V839 Oph has been recognized as G0, F8V or F7V according to the HD Catalogue (1922) , GCVS (1985) and Rucinski & Lu (1999) , respectively. So, it is clear that the spectral type of V839 Oph lays in the critical position between the two subcategories. Binnendijk (1970) , Akalin & Derman (1997) (from their light curves analysis) and Rucinski & Lu (1999) have reported that V839 Oph is of late A-type W UMa system. However, the system is not the only late A-type W UMa (Twigg 1979 
DATA AND LINE ELEMENTS

The Data
To analyze the period changes of V839 Oph, all the available photoelectric (phe), CCD, photographic (pg) and visual (vis) times of minima have been carefully collected from literature. In the present study a mean value of the observed time of minima for different filter bands, e.g., U, B and V has been considered. Due to the scatter of visual observations only 11 visual (out of 147) and one pg minima, have been used in the present study. The first (visual) minimum time that has been observed by Rigollet (1947) , the discoverer, who has observed it with a good accuracy out of 131 visual estimates with weight, w = 10 and the other 11 visual minima (w = 1) have been used in order to fill the second gap shown as red dots in Fig. 1 . The other visual minima have been neglected (w = 0). The photoelectric and CCD minima have been listed in Table 6 of the Appendix. While, all visual minima times together with the only pg minimum have been listed in Table 7 of the same Appendix. The used visual minima in the present analysis are in italic bold font while the only photographic minimum is presented as normal bold in the same Table 7 .
Line Elements
Binnendijk (1960) 
However, all the line elements of the system that have been given by previous authors together with our deduced lines elements are listed in Table 1 .
ORBITAL PERIOD VARIATION
The period variation studies of the system have been presented, for the first time, independently by Wolf et al. (1996) and Akalin & Derman (1997) ; later on, Senavci et al. (2006) . Table 2 compares between the number of the data used in the previous three analyses studies and the present work. The linear ephemeris given by Kreiner (2004) :
has been used to construct the binary's (O − C) 1 diagram, where both the primary and the secondary minima follow the same trend. As it can be seen, from the (O − C) 1 diagram of Fig. 1a , that the orbital period of V839 Oph is changing as follows: There is a long-term period increase (caused by the mass transfer between the two components) and a periodic (LITE term due to the existence of a low-mass third body), or cyclic term (due to the influence of the spot activity) superimposed on the parabolic term.
The three previous orbital period variation studies by Wolf et al. (1996) , Akalin & Derman (1997) and Senavci et al. (2006) have suggested and explained the (O − C) variation with a sinusoidal term superimposed on a parabolic term, while the parabolic term clearly indicates that the orbital period of V839 Oph is increasing (Senavci et al. 2006) . Table 3 summarizes the results they have obtained in their analysis. Also the table includes some results, for comparison, of the present work.
As it has been displayed in Fig. 1a , the general trend of the (O − C) 1 diagram may show a parabolic variation indicating a long-time increase in the orbital period. A second-order least-squares solution of the (O − C) 1 values, assuming mass transfer between the components, yields the following ephemeris: and a rate of increase in the period: dP/dt = 3.24 × 10 −7 days yr −1 (2.8 s/century), associated with the transfer of mass ∆M from the secondary to the primary component. If the period increase is indeed caused by conservative mass transfer, then one can estimate the mass transfer between the components. Using the formula derived by Kreiner & Ziolkowski (1978) :
and the derived masses by Pazhouhesh and Edalati (2002) , M 1 = 1.64 M and M 2 = 0.5 M , the rate of mass transfer, 1.76 × 10 −7 M yr −1 , has been obtained, which is comparable to the value 1.86 × 10 (2006) . Subtracting the effect of mass transfer or lost, from the system, the (O − C) 2 residual plot can be obtained in Fig. 1b which shows a significant quasi-sinusoidal variation. A 7 th order polynomial best fit with standard deviation SD = 0.0034 and correlation coefficient r = 0.7379 is presented as solid curve in the figure. In spite of using such high degree polynomial fitting, it fits the fundamental harmonic better than the 1 st and 2 nd harmonics. Consequently, more details in studying such behavior have to be considered.
The (O−C) 2 residuals from the quadratic ephemeris are displayed in Fig. 2 and clearly suggest a noncontinuous variation. Four obvious jumps (or more) 
Magnetic activity related 
The values ∆T and ∆P in each portion are listed in Table 4 . The period at any cycle E has been computed with the following equation:
and the results are shown in Fig. 3 , where we have plotted the difference between the real period P Re. (E) and the ephemeris period P Eph. (0 d .40899893) , in units of 10 −6 day, as a function of time. Another investigation to clarify such a quasi-sinusoidal behavior of the (O − C) 2 diagram, in order to obtain a reasonable best fit, is to divide it into separate cycles as shown in Fig. 4 . The two data sets of the figure have been fitted by two 4 th order polynomials with SD = 0.0027, and r = 0.8935 for the 1 st cycle; and SD = 0.0030, r = 0.7434 for the 2 nd cycle. However, one has to notice that, the second cycle has a better 4 th order polynomial fit than that of the 7 th order polynomial fit of Fig. 1b . But still not fit the data well. This indeed might be due to the fact, that the data in the lower panel covers more than one duration cycle. A convenient expected behavior is to consider the 3 rd cycle as has been shown in Fig. 5 . Such an investigation of the existence of a 3 rd cycle is strongly confirms the data behavior as it is shown in the window of Fig.  2 .
However, highly accurate measurements of minima of this eclipsing binary are necessary, in the future, to cover the third cycle completely. The two first cycles are of 36.73 and 19.93 years with amplitudes 0.0080 and 0.0043 day, respectively. The duration of the other expected cycle might be of about 13.50 years with smaller amplitude than both of the former two cycles.
A more reasonable fit, to the times of minimum light, can be obtained by adding a sinusoidal term to the quadratic ephemeris to get a good fit to the observations:
where, i is the cycle number. For the first and second complete cycles (i =1 & i =2) in Fig. 5 
CYCLIC MAGNETIC ACTIVITY VARI-ATION
As it is well known apsidal motion is not an acceptable explanation for such period changes for W UMa type because circular orbits are believed to be the expected property in these systems where the two components are close enough for tidal interaction and/or mass transfer to rapidly damp out any eccentricity. On the other hand, explaining the orbital period modulation, for V839 Oph, to be due to LITE of a third body, as it has been explained by the previous authors, is not preferable and still questionable for the following two reasons: (i) Generally, if the third body possesses an orbit around the binary, the waveform contains the fundamental and first harmonic terms with equal durations which is not the present case (see Fig. 2 ).
(ii) There is a discrepancy between the two solutions obtained by Akalin & Derman (1997) and Senaveci (2006) as it is shown in Lanza et al. 1998 ) have proposed and suggested, by several physical mechanisms, the cyclic but not strictly periodic modulation of the O − C variation. In the following we are going to apply the Applegate (1992) mechanism to the W UMa binary V839 Oph.
Applegate (1992) has proposed a model which explains the period changes of alternating sign as a consequence of magnetic activity in one of the stars in binary. These orbital period modulations can be explained by the gravitational coupling of the orbit, due to the rotational oblateness, to variations in the shape of a magnetically active star in the system. By analogy to the sun, magnetic activity should be expected to produce regular, but not strictly periodic, changes in an active star, and several cycles of different durations may be present (Baliunas & Vaughan 1985; Applegate 1992 ). Applegate's (1992) mechanism requires the active star to be variable, and the period of luminosity variation to be the same as that of the orbital period modulation.
The present (O − C) 2 residual diagram for V839 Oph contains two complete cycles of 36.73 and 19.93 years and another incomplete cycle in which it is expected to be of 13.66 years. Assuming these three long periods P 1 , P 2 and P 3 to be the modulation periods, P mod , of the stellar magnetic activity of the convective secondary star, with semi amplitudes O − C = gives the variation of the orbital period ∆P = 0.13 second. The angular momentum transfer is ∆J = 8.71 × 10 46 g cm 2 s −1 . If the mass of the shell is M shell = 0.1 M 2 , the moment of inertia of the shell is I shell = 2.49 × 10 53 g cm 2 , and the variable part of the differential rotation of the active star is ∆Ω/Ω = 0.00131. The energy budget needed to transfer the ∆J is ∆E = 6.098 × 10 40 ergs. The luminosity change is ∆L RM S = 3 × 10 33 , where the angular velocity of differential rotation Ω dr = ∆Ω = 0.0013 Ω has been assumed. This luminosity variation is ∆L RM S /L = 0.037 4% of the luminosity of the active star. In addition, the mean subsurface field of 7.8 kG can be deduced. These quantities are consistent and similar to those derived by Applegate (1992) model for similar chromospherically active stars. The same calculations have been applied to the other two cycles and the results have been listed in Table 5 .
DISCUSSIONS AND CONCLUSIONS
For V839 Oph the (O − C) 1 curve displayed in Fig.  1 suggests that the change of the orbital period may be continuous and that its variation is also very complex. It shows almost a sine-like variation superimposed on an upward parabola. A sine-like variation, in the O −C curve, suggests either the light-time effect via the presence of a tertiary component or the magnetic activity cycling due to star spots.
By the analysis of the (O − C) diagrams, Kreiner (1977) has shown that all W UMa-type contacts possesses a discontinuous variation in the orbital period with subsequent stabilization over 10 4 P orb . The amplitudes of the orbital variations cannot, in most cases, be explained by the effect of a distant third body, but can be described in terms of a mass transfer process, both within the confines of the contact system and out of the system, and a process where the total angular momentum stored in the system is lost (Dryomova & Svechnikov 2006) .
By the analysis of the O-C curve of V839 Oph, series of cycles with different durations and amplitudes are found to be superimposed on a long-term period increase with rate dP/dt = 3.2 × 10 ). These periodic variations are usually explained either by the light-time effect via the presence of a third body or by magnetic activity cycles in both components, because they are fast-rotating solar-type stars.
Senavci et al. (2006) have suggested an orbital period of the third body to be 17 years with an orbital eccentricity of e 3 = 0.28 and a hypothetical small third body M 3 = 0.378 M . Using the Hipparcos distance d of 123.61 pc, the angular separation of the third body in a coplanar orbit with the system can be calculated to be 0 .073. Because of its extremely low angular distance and low mass indicating that it may be a white dwarf, it is difficult to find direct evidence of the supposed third body. And since the required variation of the quadrupole moment obtained is consistent and similar to those derived by Applegate (1992) model for similar chromospherically active stars. Therefore, for the late binary V839 Oph, cyclic magnetic activity for one or both component(s) may be reasonable.
On the other hand, if the third body possesses an orbit around the eclipsing binary V839 Oph, the wave form contains both fundamental and first harmonic terms with equal durations. That is to say, if the third body period of, e.g., 36.7 yr (from E −20255 to E 12545) forms the fundamental cycle we search for its 1 st harmonic at twice the value of the fundamental frequency. Looking at Fig. 2 or 4 , one can conclude that the expected first harmonic does not behave as the fundamental. In other words, the residuals do not appear to be strictly periodic and it may be concluded that the third-body hypothesis fails to explain the observed O − C curve for V839 Oph.
Regarding the magnetic activity, and assuming that only the secondary component is capable of sustaining each activity cycles, we give an estimate of the corresponding elements (Table 5 ).
Further precise photometric and CCD observations for minima timings with brightness determinations are needed to cover the third cycle to confirm the present solution. 
